A novel access to 7,17-seco C 19 -diterpenoid alkaloids via vacuum pyrolysis of N-deethyl-8-acetyl derivatives is described. .
The C 19 -diterpenoid alkaloids are a group of highly oxygenated, complex, natural products displaying many interesting chemical reactions and important biological activities, as well as a synthetic or structurally modified target [1, 2] .
In our continuing research on the chemistry of diterpenoid alkaloids, we attempted to prepare the pyro-type alkaloid 3 from 2 via pyrolysis under vacuum conditions. Very interestingly, the 7,17-seco compounds 4 and 5, in addition to the desired compound 6, were afforded (Scheme 1). This is a novel access to the 7,17-seco C 19 -diterpenoid alkaloids, different from the known methods. In this paper, we wish to report this new cleavage of the C(7)-C(17) bonds in the N-deethyl-8-acetyl derivatives 2 and 8.
As showed in Scheme 1, treatment of diacetylchasmanine (1) with NBS at room temperature for 1 h afforded the desired compound 2 in 60% yield. Pyrolysis of compound 2 under vacuum conditions (15 mm Hg, (180) (181) (182) (183) (184) (185) (186) (187) (188) (189) (190) 30 min) gave the 7,17-seco compounds 4 (20%) and 5 (10%), as well as the pyro compound 6 (22%). It should be pointed out that pyrolysis of 2 under optimum conditions (15 mm Hg, 160-165°C, 6 min) led to the 7,17-seco compound 5 in high yield (80%).
The HR-ESIMS of 4 showed a quasimolecular ion peak at m/z 416.2445 [M+H] + corresponding to the formula C 24 H 33 NO 5 . The NMR ( 1 H, 13 C, and HMQC) data ( A process of cleavage of the C(7)-C(17) bonds in compounds 8 and 11 was postulated (Scheme 3). As shown in Scheme 3, there were two competitive reactions, e. g., cleavage of the C(7)-C(17) bonds via Grob fragmentation (A→B) and elimilation (A→C) during pyrolysis. Importantly, the hydroxyl group at C-13 in the substrates, as in 11, was not helpful for cleavage of the C(7)-C(17) bonds.
In conclusion, although the literature reports many methods of cleavage of the C(7)-C(17) bonds in C 19 -diterpenoid alkaloids [3] [4] [5] [6] [7] [8] [9] , most of which lead to complicated products with either low yields or difficult purification, except for the Grob fragmentation-NaBH 4 reduction method developed by us [10, 11] . Obviously, the method reported here is simpler and more convenient than those of the Grob fragmentation-NaBH 4 reduction procedure.
Experimental
General methods: Optical rotations were measured in a 1.0 dm cell with a PE-314 polarimeter at 20±1°C; IR spectra were recorded on a Nicolet 200 SXV spectrometer; HRMS were obtained with a Bruker BioTOFQ mass spectrometer; 1 H and 13 C NMR spectra were acquired on a Varian INOVA-400/54 spectrometer, with TMS as internal standard; silica gel GF254 and H (Qingdao Sea Chemical Factory, China) were used for TLC and CC.
Preparation of compound 2:
To a solution of diacetylchasmanine (1) (7.46 g, 13.90 mmol) in HOAc (100 mL) was added NBS (6.9 g, 38.84 mmol), and the mixture was allowed to stand at room temperature for 3 h prior to being poured into ice water (100 mL). The mixture was basified with conc. NH 4 OH solution to pH 9 and extracted with dichloromethane (150 mL × 3). The extracts were dried (Na 2 SO 4 ) and concentrated to give a crude product, which was subjected to CC (silica gel H, 100 g), using light petroleum/acetone/diethylamine (66:33:1) as eluent, to afford 2 as a white amorphous power (3.87 g, 55%). Preparation of 4, 5, and 6: Compound 2 (570 mg, 1.12 mmol) , in a round bottomed flask (50 mL), was heated at 180-190°C under 15 mm Hg for 30 min. After cooling to room temperature, the residue was chromatographed over silica gel H eluting with cyclohexane/acetone/diethylamine (30:1:0.15) to give 4 (a white Preparation of 7,17-seco C 19 -diterpenoid alkaloids Natural Product Communications Vol. 8 (12) 2013 1703 amorphous power, 110 mg, 20%), 5 (a white amorphous power, 55 mg, 10%), and 6 (a white amorphous power, 120 mg, 20%). 
Preparation of compound 8:
To a solution of 3-acetyl-13deoxyindaconitine (7) (665 mg, 1.0 mmol) in HOAc (35 mL) was added NBS (576 mg, 3.24 mmol), and the mixture was stirred at room temperature for 1 h prior to being poured into ice water (10 mL). The mixture was basified with conc. NH 4 OH solution to pH 9 and extracted with dichloromethane (50 mL × 3). The extracts were dried (Na 2 SO 4 ) and concentrated. CC (silica gel H, 10 g) of the residue, using light petroleum/acetone (2:1) as eluent, afforded compound 8 as a white amorphous power (360 mg, 60%). 
Preparation of compound 9:
Compound 8 (50 mg, 0.08 mmol), in a round bottomed flask (10 mL) , was heated at 180-190°C under 15 mm Hg for 18 min. After cooling to room temperature, the residue was chromatographed over silica gel H eluting with cyclohexane/acetone (6:1) to give 9 (a white amorphous power, 26 mg, 66%).
Compound 9
[α] 20 D : +48.0 (c 0.50, CHCl 3 ). IR (KBr): 2934, 2889, 2821, 1718, 1645, 1278, 1102, 715 
Preparation of compound 1:
To a solution of diacetylindaconitine (10) (627 mg, 0.86 mmol) in HOAc (15 mL) was added NBS (528 mg, 2.98 mmol), and the mixture was allowed to stand at room temperature for 3 h prior to being poured into ice water (15 mL). The mixture was basified with conc. NH 4 OH solution to pH 9 and extracted with dichloromethane (50 mL × 3). The extracts were dried (Na 2 SO 4 ) and concentrated to give a crude product, which was subjected to CC (silica gel H, 10 g), using cyclohexane/acetone (10:1) as eluent, to afford 11 as a white amorphous power (360 mg, 60%). 
